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(57) ABSTRACT 
Compounds of the formula 

X 

(i. 2 N 1 2. 

wherein X is aliphatic, cycloaliphatic, aromatic, aral 
kyl, hetaryl, hetarylalkyl or hydrogen; Y is aliphatic, 
aromatic, aralkyl, -COOR, -COR, 

2 

R. le'3 
-CO-N w 

NR, 

-SOR, 

-Ra 
-so-N. 

-CN, -NH, -NO, -NO, or hydrogen with the 
proviso that when Y is hydrogen, X is other than hy 
drogen; Z is cyano, 

Rs R R 
-N3 DN-N3 Rs Rg 

-NH-ORio, 

N --OR 10 
NR 

-OR1, -SR or -SOR1 and Z is chlorine, bro 
mine, cyano, hydroxy, mercapto, -OR12, -SR12, 
-SOR2, 

N- “NNN 
NR, 1. NR, 

-NH-OR or 

OR 
-N3 () 

R 

R is aliphatic; R is aliphatic, cycloaliphatic, aro 
matic, aralkyl or heterocyclic; R3 and R4 when taken 
separately are hydrogen, aliphatic, cycloaliphatic, aro 
matic or aralkyl; Ra and R4 when taken together with 
the nitrogen atom to which they are attached form a 
heterocyclic moiety; Rs and Rs when taken separately 
are aliphatic, aromatic, aralkyl, heterocyclic or hydro 
gen; Rs and Rs when taken together with the nitrogen 
atom to which they are attached are heterocyclic; R. 
is hydrogen, aliphatic or aromatic; Rs and Rs are ali 
phatic or aromatic, Rio is hydrogen, aliphatic or aral 
kyl, Rii is aliphatic and R is aliphatic, aromatic or 
aralkyl; Rio and R11 when taken together with the ni 
trogen atom to which they are attached are 
heterocyclic. 

2. Claims, No Drawings 
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2-HYDROCARBYLOXY-PYRONE COMPOUNDS 

CROSS-REFERENCE TO RELATED APPLICATION 

This application is a division of application Ser. No. 5 
372,024 filed June 21, 1973. 
This invention relates to compounds of the formula 

10 

wherein X is alkyl having one to six carbon atoms, 5 
alkenyl having two to six carbon atoms, cycloalkyl 
having three to eight carbon atoms, heteroaryl having 
four to seven carbon atoms and containing one or two 
heteroatoms selected from the group of O, N and S, 
phenyl, benzyl, phenethyl, one of said radicals substi 
tuted as hereinafter defined or hydrogen; Y is alkyl 
having one to six carbon atoms, alkenyl having two to 
six carbon atoms, cycloalkyl having three to eight car 
bon atoms, phenyl, benzyl, phenethyl, one of said radi 
cals substituted as hereinafter defined, -COOR, 
-COR, 

20 

25 

R 1 Y3 
-CO-N y 

NR, 30 

-SOR, 

1 Ra 35 
-SO-N NR, 

-CN, -NH, -NO, -NO, or hydrogen with the pro 
viso that when Y is hydrogen, X is other than hydrogen; 
Z1 is cyano, 40 

1. RN-R 
NR 1 NR, 

45 

-NH-OR, 

1 OR to 
-N 
NR 50 

-OR. --SR, or -SO.R and Z, is chlorine, bro 
mine, cyano, hydroxy, mercapto, -OR2, -SR, 
-SOR2, 

55 

-Rs Ri n 1 Ra 
-N N--N 

NR 1 NR, 

-NH-OR or 60 

- ORio 
-N 
NR 

65 

R is alkyl having one to six carbon atoms, alkenyl 
having two to six carbon atoms or one of said radicals 
substituted as hereinafter defined; R is alkyl having 

2 
one to six carbon atoms, alkenyl having two to six car 
bon atoms, cycloalkyl having three to eight carbon 
atoms, phenyl, benzyl, phenethyl, pyridyl, thiazolyl, 
benzothiazolyl, imidazolyl, benzimidazolyl, thienyl, 
furyl or pyrrolyl, one of said radicals substituted as 
hereinafter defined; R and R, when taken separately, 
are alkyl having one to six carbon atoms, cycloalkyl 
having three to eight carbon atoms, phenyl, benzyl, 
phenethyl, one of said radicals substituted as hereinaf 
ter defined or hydrogen; Rs and R, when taken to 
gether with the nitrogen atom to which they are at 
tached, form a piperidino, piperazino, morpholino, or 
ethyleneimino radical; Rs and Rs, when taken sepa 
rately, are alkyl having one to six carbon atoms, cyclo 
alkyl having three to eight carbon atoms, phenyl ben 
zyl, phenethyl, pyridyl, thi-azolyl, benzothiazolyl, imid 
azolyl, bemzimidazolyl, pyrrolyl, one of said radicals 
substituted as hereinafter defined or hydrogen; Rs and 
Rs when taken together with the nitrogen atom to 
which they are attached, form a piperidino, piperazino, 
morpholino or ethyleneimino radical; R is hydrogen, 
alkyl having one to six carbon atoms, phenyl or phenyl 
substituted as hereinafter defined; R and R are alkyl 
having one to six carbon atoms, phenyl or phenyl sub 
stituted as hereinafter defined; R is alkyl having one 
to six carbon atoms, benzyl, phenethyl, one of said 
groups substituted as hereinafter defined or hydrogen; 
R1 is alkyl having one to six carbon atoms or said alkyl 
substituted as hereinafter defined; R is alkyl having 
one to six carbon atoms, alkenyl having two to six car 
bon atoms, cycloalkyl having three to eight carbon 
atoms, phenyl, benzyl, phenethyl or one of said radicals 
substituted as hereinafter defined; the substituents for 
substituted alkyl or alkenyl radicals specified herein 
above being selected from the group consisting of cy 
ano, hydroxy, acetoxy, phenoxyacetoxy, alkoxy having 
one to two carbon atoms, phenoxy, monoalkylamino 
having one to four carbon atoms, dialkylamino having 
one to four carbon atoms in each alkyl moiety, N-ethyl 
carbamoyloxy, N-methylcarbamoyloxy, N-phenylcar 
bamoyloxy, acetylamino, benzoylamino, heteroaryl 
having four to seven carbon atoms and containing one 
or two heteroatoms selected from the group of O, N 
and S, and 

wherein Z constitutes the atoms completing a morpho 
lino, piperidino, piperazino, N-methyl-piperazino or 
cyclopentamethyleneimino group and the substituents 
for the substituted cycloalkyl, phenyl, benzyl, phen 
ethyl and heterocyclic radicals specified hereinabove 
being selected from the group consisting of bromine, 
chlorine, cyano, alkyl having one to three carbon atoms 
and alkoxy having one to two carbon atoms. The 
above-mentioned heteroaryl residues having four to 
seven carbon atoms may be pyridyl, thiazolyl, benz 
thiazolyl, imidazolyl, benzimidazolyl, thienyl, furyl or 
pyrrolyl groups. 
The starting materials for the preparation of the 

novel compounds of formula I are 2,6-dihydroxypyri 
dine derivatives of the formula: 

): HOSNa-OH 
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wherein X and Y have the above-stated meaning. 
These starting compounds may be prepared in a known 
manner analogous to the method described by Bobbitt 
and Scola, Journ. of Org. Chem. 25, 560, by the con 
densation of correspondingly substituted acetic acid 
amides with correspondingly substituted 6-ketocar 
boxylic acid esters. They may also be prepared in ac 
cordance with various other processes, as described for 
example in the monograph “Heterocyclic Compounds 
Pyridine and its Derivatives Part. 3' by Klingsberg. 
This monograph has appeared in the frame of the series 
published by Arnold Weissberger “The Chemistry of 
Heterocyclic Components,' Interscience Publishers. 
The 2,6-dihydroxypyridine derivatives of formula II, 
according to Bobbitt and Scola, ibid., are converted by 
means of phosphoroxychloride or analogously by 
means of phosphoroxybromide at 180°C. into the cor 
responding 2,6-dichloro or 2,6-dibromopyridine deriv 
atives of formula III: 

X 

(); Hall-rN2-Hall 

wherein X and Y have the above-stated meanings and 
Hal is bromine or preferably chlorine. 
For the preparation of compounds of formula I, 

wherein Z. stands for chlorine or bromine and to which 
formula Ia then pertains, a compound of formula III is 
reacted with a compound of formula IV in accordance 
with the reaction: 

y 
--Q2. 1. - ) 

Bal Hall -QHall 

IV 

X 

f 2 Bal (l) 

a 

Q in this instance is hydrogen or a metal, preferably an 
alkali metal such as sodium or potassium. In the event 
that Z stands for -SOR, zinc is especially preferred. 
Reaction (1) is carried out in equimolar ratio attem 

peratures of 20-100°C. in a suitable inert solvent. The 
exchange of the chlorine or bromine atom in the 6 
position is ascertained by analysis of the NMR absorp 
tion of the obtained compounds of formula Ia. 
To the extent that in formula IV, Z, stands for the 

radicals: 

1R 
NR 

R N-N 
1. 

R -N1 
R 
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-NH-OR or 

OR 
-NC". R 

hydrogen is appropriately selected for Q, i.e., in the 
reaction equation (1) formula IV then stands for the 
compounds 

1. *n 1 
NR H1 NR 

HNOR or 

OR HNC R1 
In this instance, the reaction is carried out in accor 
dance with reaction equation (1), preferably in the 
temperature range of 20° to 50°C. and as suitable inert 
solvents, alkanols with a chain length of one to four 
carbon atoms are preferably used. In those instances 
where the physical properties are appropriate, an ex 
cess of one of the reaction constituents may also serve 
as the solvent. 
To the extent that in formula IV, Z, stands for cyano 

or for -SOR2, a metal is appropriately selected for O, 
preferably an alkali metal such as sodium or potassium 
and in the event that Z is SOR, zinc is particularly 
preferred. In reaction equation (1), formula IV then 
stands for the compounds NaCN, KCN and 
Zn(SOR). In this instance, the reaction in accor 
dance with reaction equation (1) is carried out prefer 
ably in the temperature range of 60-80°C. in a suitable 
organic solvent such as an alcohol, ether, ester, carbox 
ylic acid amide, N-substituted carboxylic acid amide 
such as dimethylformamide, dialkylsulfoxide such as 
dimethylsulfoxide or dialkylsulfone, all of these prefer 
ably having not more than six carbon atoms. In the 
reaction of sulfinates, the addition of a copper-I-salt is 
advantageous. 
To the extent that in formula IV, Z, stands for the 

radicals -OR or -SR, a metal atom is selected for 
Q, preferably an alkali metal atom such as sodium or 
potassium. In reaction equation (1), formula IV then 
stands for the compounds NaOR, NaSR, KOR1 and 
KSR. In this instance, the reaction is conducted in 
accordance with reaction equation (1), preferably in 
the temperature range of 60-100°C., in an inert or 
ganic solvent, e.g., an aromatic hydrocarbon such as 
benzene, toluene or xylene, or in an excess of the reac 
tion constituent HOR or HSR as the solvent. 
The compounds of formula Ia may be further reacted 

in accordance with the reaction: 

X 
Y 

“Q2 --> 
2. Hall -GHall 

a 
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Novel compounds wherein Z, has the same meaning 
as Z may be prepared in accordance with the reaction: 

X 
y 5 X 

2 NY - : zinn Za I *22 --> 
Bai Bal 2QHal 

10 III W 

X 
This reaction is carried out at temperatures of Y 
20-200°C. in a suitable solvent. The molar ratio of NY (3) 
reactants is 1:1. 15 
When Z is OH in the compound of formula V, there 2. 7. 

is used a suitable alkali metal hydroxide such as sodium 
hydroxide or potassium hydroxide in an aqueous or 
aqueous-alcoholic medium. However, sodium carbon 
ate, potassium hydroxide or similar compounds which 
release hydroxyl ions in an aqueous medium may also 
be used. The solvents may be alkanols having one to 
four carbon atoms. The preferred temperature range is 
70°-150°C. 
IfZ is -SH in the compound of formula V, an alkali 

metal hydrosulfide, preferably NaSH or KSH, is used 
and the reaction is carried out in an aqueous medium, 
preferably at temperatures of 100-150°C. 

In the event Z. stands for -OR or -SR, an alkali 
metal, preferably sodium or potassium, is selected for 
Q in formula V and the reaction constituents are re 
acted at temperatures of 60°-150°C., preferably at 
60-100°C., in a suitable inert solvent, e.g., an aromatic 
hydrocarbon such as benzene, toluene or xylene, or in 
an excess of the reaction constituent HOR or HSR 
as solvent. 

In the event Z is cyano or -SOR in formula V, a 
metal is selected for Q, preferably an alkali metal such 
as sodium or potassium or when Z, is -SO,R, zinc is 
also useful. The reaction between these compounds of 
formulae la and V is carried out in a suitable organic 
solvent at temperatures of 20°-100°C. and preferably 
60-80°C. Suitable organic solvents, for example, in 
clude alcohols, ethers, esters, carboxylic acid amides, 
N-substituted carboxylic acid amides such as dimethyl 
formamide, dialkylsulfoxides such as dimethylsulfoxide 
or dialkylsulfones, all having preferably not more than 
six carbon atoms. In the use of sulfinates, the addition 
of a copper-I-salt is advantageous. 

In the event Z is 

R. R. R -NC SN-NC R 1 R 

-NH-OR or 

OR 
-NC 10 

R 

in formula V, hydrogen is selected for Q, and the con 
stituents are reacted at 100-200°C., preferably at 
160°-180°C., in an inert solvent, preferably an alkanol 
having one to four carbon atoms or, in those instances 
where the physical properties are appropriate, an ex 
cess of one of the reaction constituents may be used as 
the solvent. 
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wherein a compound of formula III is reacted with a 
compound of formula IV in a molar ratio of at least 1:2 
in a suitable solvent at temperatures of 20 to 200°C. 
When Z is 

R. R. 1 Ra -N1. ')N-NC NR R 

-NH-OR or 

OR -NC R 
in formula IV, hydrogen is selected for Q, and when Z1 
is -CN, -OR, -SR or -SOR1, a metal is se 
lected for Q, preferably in alkali metal such as sodium 
or potassium. Also when Z is -SO.R., zinc is suit 
able. Suitable solvents are alcohols, ethers, hydrocar 
bons, etc. The selection of the solvent may be the same 
as described for reaction (1). 
Novel compounds when Z, is -OH may also be 

prepared by the reaction of a 2-hydroxy-6-bromo- or 
2-hydroxy-6-chloropyridine derivative of formula VI 
with a compound of formula IV in a molar ratio of 1:1 
in accordance with reaction: 

X 
y 

+Q2 
Ea aQHall 

V IV 

. 
y 

N 

1snéno (4) 

The reaction is carried out in a suitable solvent at tem 
peratures of 20 to 100°C. The data respecting the 
solvents and the meaning and selection of Q set forth 
above for reaction equations (1) and (3), apply to 
reaction (4). 
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Compounds of formula VI may be prepared by the Z is cyano, alkoxy having one to two carbon atoms, 
reaction of the corresponding 2,6-dihydroxypyridine alkylsulfonyl having one to two carbon atoms, 
compounds with phosphoroxychloride or phosphorox- amino, monoalkylamino having one to three car 
ybromide at 80°-100°C. in an inert organic solvent bon atoms or monoalkylamino having one to three 
such as benzene, toluene or xylene. 5 carbon atoms and substituted by alkoxy having one 

If reactions (1) through (4) are carried out at tem- to two carbon atoms and 
peratures which are above the boiling point of a reac 
tion constituent or of the solvent used, then the utiliza- E. Gi 
tif p. d I referred 10 atoms, amino, monoalkylamino having one to three 
OU p novel Notd"Fath r re:d O carbon atoms or monoalkylamino having one to 

group pounas. e p ee - three carbon atoms and substituted by alkoxy hav 
pounds are those wherein in formula I: ing one to two carbon atoms 
X is alkyl having one to three carbon atoms, prefer- 9. 
ably methyl, Such preferred compounds are especially the pyridine 

Y is cyano, 15 compounds of the formulae: 

C CH 3 ? cn cN 
2n OE E. B CH 2 NH2 9. 

C CH 

s: cN cN 
HC- OH, HC-HN ray- CH 

Hs CH 
NCN N-CN 

HC-HN N4 NH-CH HCO-CH2CH2CH2-HN N2 NH-CH 

GH 
NCN 

Eco-CH2CH2CH2-HN N4 NH-CHCHCH-0CH y 

H GH 

HCO N OCH and H5C20 N2 OC2H5 P 

It is possible that the novel compounds of formula I in 
part exist in tautomeric forms. For example, the follow 
ing tautomeric formulae are possible. 

X K 

NY - a NY 
Re - > Na-Cl R6-N . C. 

X X 

NY - a N-Y 
R - 
H1 N-Na-CN R6-N N CN 

H 

X X 

R SY - a 1Y =le ?t 
N-4-OH R6-N-aN--OH 5> -o H H 

B B 
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1. e O Oa. Es-N 2 s 2 h 
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X 
-area y 

Y el 
B S-R N R 2 2 6 
E1 

Y Y 

es re-s02-lia Es S02-2 
B 

X 
Y -San 

s R 2 unsteals y 

6. < B-lis's Be 1 1. NE 6 YE > N-Rs 

As used herein, formula I is also understood to em- acetoxyethyl, 2-benzoyloxyethyl, 2-methoxyethyl, 2 
brace such possible tautomers. 35 phenoxyethyl, 2-monoethylaminoethyl, 2-monome 
As the reaction constituents of formula III Such as thylaminoethyl, 2-dimethylaminoethyl, 2-die 

2,6-dichloro or 2,6-dibromo pyridine derivatives are 
suitable, for example, which in the X position contain 
hydrogen or a methyl, ethyl, n-propyl, isopropyl, vinyl, 
a-methylvinyl, n-butyl, isobutyl, sec.-butyl, n-amylor 
isoamyl, n-hexyl, 2-dimethylaminoethyl, 2-die 
thylaminoethyl, 2-morpholinoethyl, 2-piperidinoethyl, 
2-pyrrolidinoethyl, N-methyl-N'-piperazinoethyl, 2 
cyanoethyl, 2-hydroxyethyl, 2-methoxyethyl, 2-acetox 
yethyl, 2-phenoxyacetoxyethyl, N-ethylcarbamoylox 
yethyl, N-phenylcarbamoyloxyethyl, 2-phenoxyethyl, 
3-methoxypropyl, cyclohexyl, benzyl, 3-methylbenzyl, 
phenyl, 2-methylphenyl, 4-methylphenyl, 2,4-dimethyl 
phenyl, 2-chloro-4-methylphenyl, 2-chlorophenyl, 4 
chlorophenyl, 2-methoxyphenyl, 4-methoxyphenyl, 
2,5-dimethyl-4-chlorophenyl or the following radicals: 

40 

45 

50 

thylaminoethyl, 2-morpholinoethyl, 2-piperidinoethyl, 
2-pyrrolidinoethyl, n-propyl, isopropyl, vinyl, at 
methylvinyl, n-butyl, isobutyl, sec.-butyl, n-amyl, iso 
amyl, n-hexyl, cyclohexyl, benzyl, phenyl, methoxycar 
bonyl, ethoxycarbonyl, n-propyloxycarbonyl, iso 
propyloxycarbonyl, n-butyloxycarbonyl, isobutylox 
ycarbonyl, sec.-butyloxycarbonyl, m-amyloxycarbonyl, 
n-isoamyloxycarbonyl, n-hexyloxycarbonyl, acetyl, ac 
ryloyl, propionyl, capronyl, capryl, hexahydrobenzoyl, 
phenacetyl, benzoyl, 4-methylbenzoyl, 2,4-dimethyl 
benzoyl, 4-methoxybenzoyl, 4-chlorbenzoyl, aminocar 
bonyl, monomethylaminocarbonyl, dimethylaminocar 
bonyl, ethyleniminocarbonyl, monoethylaminocarbo 
nyl, monoisopropylaminocarbonyl, diethylaminocarbo 
nyl, monooxethylaminocarbonyl, mono-y-methoxy 

J. , , , , , ,-,-). 
J. C. CC- and CC, -H2C S N-N N1 H3CO S 

: 

The compounds of formula III may, in the Y position, 
contain for example hydrogen, cyano, amino, nitroso, 
nitro, methyl, ethyl, 2-hydroxyethyl, 2-cyanoethyl, 2 

s C 

propylaminocarbonyl, morpholinocarbonyl, 
piperidinocarbonyl, cyclohexylaminocarbonyl, ben 
zylaminocarbonyl, anilinocarbonyl, 4 
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methylanilinocarbonyl, N-methylanilinocarbonyl, 
methylsulfonyl, ethylsulfonyl, n-propylsulfonyl, iso 
propylsulfonyl, n-butylsulfonyl, isobutylsulfonyl, sec.- 
butylsulfonyl, n-amylsulfonyl, isoamylsulfonyl, n-hexyl 
sulfonyl, benzylsulfonyl, phenylsulfonyl, 4-methyl 
phenylsulfonyl, 2,4-dimethylphenylsulfonyl, 4-methox 
yphenylsulfonyl, 4-chlorphenylsulfonyl, aminosulfonyl, 
monomethylaminosulfonyl, dimethylaminosulfonyl, 
ethyleniminosulfonyl, monoethylaminosulfonyl, 
monoisopropylaminosulfonyl, diethylaminosulfonyl, 
monooxethylaminosulfonyl, mono-y-methoxy 
propylaminosulfonyl, morpholinosulfonyl, piperidino 
sulfonyl, cyclohexylaminosulfonyl, benzylaminosulfo 
nyl, anilinosulfonyl, 4-methylanilinosulfonyl, N 
methylanilinosulfonyl or the radicals 

-o-, -e, -ei, 

J.C., OC 
E. 

. . . So-co--le OC-t-). 
-,-,-4) ind -H,c-Hc-k - 
Of course, suitable starting compounds of formula III 

are also such 2,6-dichloro or 2,6-dibromopyridine de 
rivatives which are identically substituted in the X and 
Y position, the preferred substituents being those 
which were indicated above for the X position. 

Suitable reaction constituents 

1. Rs 
HN 
NR 

of formulae IV and V include, for example, the follow 
ing primary and secondary amines and diamines: 

Primary Amines 
Ammonia, methylamine, ethylamine, 2-hydroxye 

thylamine, 2-methoxyethylamine, 3-phenoxyethyla 
mine, 3-cyanoethylamine, n-propylamine, isopropyla 
mine, 3-hydroxypropylamine-(1), 3-methoxypropyla 
mine-(l), 3-isopropoxypropylamine-(1), 3-cyano 
propylamine-(1), allylamine, 1-methallylamine, 2 
methallylamine, n-butylamine, isobutylamine, sec.- 
butylamine, tert-butylamine, 2-amino-2-methyl 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

12 
propanol-(1), crotylamine, 3-aminopentane, n-amyla 
mine, isoamylamine, n-hexylamine, cyclohexylamine, 
benzylamine, 2-phenylethylamine, aniline, 4 
methylaniline, 4-methoxyaniline, 2,4-dimethylaniline, 
1-aminonaphthaline, 2-aminonaphthaline, 

W ce, V H.N.-y, 

W \ "N,c-() HNCHCH { 
7 M HC - CH-NH 

HNHCHC( N y 

cy". 
Secondary Amines 

Dimethylamine, diethylamine, N-(2-cyanoethyl)-N- 
(2-hydroxyethyl)-amine, N-di-(2-hydroxyethyl)- 
amine, N-di-(2-cyanoethyl)-amine, N-methyl-(2- 
hydroxyethyl)-amine, N-isopropyl-(2-hydroxyethyl)- 
amine, N-n-butyl-(2-hydroxyethyl)-amine, N 
cyclohexyl-(2-hydroxyethyl)-amine, N-benzyl-(2- 
hydroxyethyl)-amine, di-n-propylamine, di-isopropyla 
mine, di-n-butylamine, diisobutylamine, di-n-amyla 
mine, di-n-hexylamine, morpholine pyrrolidine, piperi 
dine, N-methylpiperazine, N-methylcyclohexylamine, 
N-ethylcyclohexylamine, N-methylbenzylamine, N 
methyl-3-methylbenzylamine, N-methylaniline, N 
ethylaniline, N-2-hydroxyethylaniline, N-benzylaniline, 
N-methyl-2-chloraniline and N-ethyl-2-chloraniline. 

and 

Diamines 

N-methyl-N',N'-dimethylhydrazine, N,N-dimethyl 
hydrazine, N,N-diethylhydrazine, N-methyl-N-phenyl 
hydrazine, N-aminopyrrolidine, N-aminopiperidine, 
N-aminopiperazine, N-aminomorpholine, N,N-dime 
thylethylenediamine, N,N-diethylethylenediamine, 
N,N-dimethylpropylenediamine-(1,3), or N,N-diethyl 
propylenediamine-(1,3), 2-morpholinoethylamine, 2 
piperidinoethylamine, 2-pyrrolidinoethylamine and 
N-methyl-N'-3-amino-n-propylpiperazine of the for-. 
mula: 

CH-CH 1-": "Nic, 

Suitable reaction constituents HNOR to or 
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according to the general formulae IV and V, for exam 
ple, are: 

14 
phenol, 2,6-dimethylphenol, 3,4-dimethylphenol, 3,5- 
dimethylphenol, 2-methoxyphenol, 3-methoxyphenol, 
4-methoxyphenol, 2-methoxy-3-methylphenol, 2 

Hydroxylamines methoxy-4-methylphenol, 2-methoxy-5-methylphenol, 

CHCH CHCHOH 
HN-OH H" , HNC 2'3, HNC '?' 

2. s oCH OCHCH o-CH-C) 

2 CH-C) 
b-d NOCH, 9 No CHCH oCH-C) 

H2 -CH3 
e Ct. H91 NH, CH2CH2OH / NCH 

9 HN HN 9 H CH CH No No- 2 3 CHCH 

-CH - 
c1'3 C OH phy 1 NCH -CH-CH2 

HN 3 HN and HM OCH -CH-CH-CH Yoch, 
As the hetarylamines for Z and Z, the following 

may, for example, be used: 
3-aminodiphenylene oxide 
3-aminodiphenylene sulfide 
3-aminodiphenylene sulfone 
2-aminocarbazole 
3-amino-N-methylcarbazole 
3-amino-N-ethylcarbazole 
3-amino-N-6-hydroxyethylcarbazole 
3-amino-N-6-cyanoethylcarbazole 
3-amino-N-n-propylcarbazole 
3-amino-N-isopropylcarbazole 
3-amino-N-((3-dimethylaminoethyl)-carbazole 
3-amino-N-((3-diethylaminoethyl)-carbazole 
3-amino-N-(y-dimethylaminopropyl)-carbazole 
3-amino-N-(cy-methyl-6-dimethylaminoethyl)-car 
bazole 

As the compounds HO-R or HS-R, which after 
their conversion into the corresponding metal com 
pounds, particularly the corresponding alkali metal 
compounds (especially the corresponding sodium and 
potassium compounds) are suitable as reaction constit 
uents of formulae IV and V, the following alcohols, 
phenols or the corresponding mercaptans and thio 
phenols may be utilized: methanol, ethanol, 2-cyano 
methanol-(1), ethylene glycol monomethyl ether, eth 
ylene glycol monoethylether, ethylene glycol monoiso 
propyl ether, ethylene glycol mono-n-butylether, ethyl 
ene glycol monophenyl ether, ethylene glycol monox 
ylenyl ether, diethylene glycol monomethylether, di 
ethylene glycol monoethylether, diethylene glycol 
mono-n-butylether, triethylene glycol monomethyl 
ether, triethylene glycol monoethylether, triethylene 
glycol mono-n-butylether, n-propanol, isopropanol, 
propene-(1)-ol-(3), 2-methylpropene-(1)-ol-(3), n 
butanol, sec.-butanol, isobutanol, tert.-butanol, 3 
methoxybutanol-(1), 4-methoxybutanol-(1), butene 
(l)-ol-(2), n-pentanol, isopentanol, n-hexanol, cyclo 
hexanol, 4-methylcyclohexanol, 4-methoxycyclohex 
anol, phenylmethanol, (4-chlorophenyl)methanol, 
phenylethanol, (4-cyanophenyl)-ethanol, phenol, 2 
methylphenol, 3-methylphenol, 4-methylphenol, 2,3- 
dimethylphenol, 2,4-dimethylphenol, 2,5-dimethyl 

30 

40 

45 

55 

60 
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naphthol, 

2-methoxy-6-methylphenol, 3-methoxy-5-methyl 
phenol, 3-methoxy-6-methylphenol, 4-methoxy-5- 
methylphenol, 4-methoxy-6-methylphenol, 2,3-dime 
thoxyphenol, 2,4-dimethoxyphenol, 3,5-dimethoxy 
phenol, 2-chlorophenol, 3-chlorophenol, 4-chloro 
phenol, 2-bromophenol, 3-bromophenol, 4-bromo 
phenol, 2-cyanophenol, 3-cyanophenol, 4-cyano 
phenol, 2,3-dichlorophenol, 2,4-dichlorophenol, 2,5- 
dichlorophenol, 2,6-dichlorophenol, 3,4-dichloro 
phenol, 3,5-dichlorophenol, 2,3-dibromophenol, 2,4- 
dibromophenol, 2,5-dibromophenol, 2,6-dibromo 
phenol, 3,4-dibromophenol, 3,5-dibromophenol, 
methyl-3-chlorophenol, 2-methyl-4-chlorophenol, 
methyl-5-chlorophenol, 2-methyl-6-chlorophenol, 
methyl-3-bromophenol, 2-methyl-4-bromophenol, 
methyl-5-bromophenol, 2-methyl-6-bromophenol, 
methyl-2-chlorophenol, 3-methyl-4-chlorophenol, 
methyl-6-chlorophenol, 3-methyl-2-bromophenol, 
methyl-4-bromophenol, 3-methyl-6-bromophenol, 
methyl-5-chlorophenol, 4-methyl-6-chlorophenol, 
methyl-5-bromophenol, 4-methyl-6-bromophenol, 
chloropyrocatechol-1-methylether, 5-chloropyrocate 
chol-1-methylether, 4-bromopyrocatechol-1- 
methylether, 5-bromopyrocatechol-1-methylether, 4 
chlororescorcinol-1-methylether, 4-chlororesorcinol 
3-methylether, 4-bromoresorcinol-1-methylether, 4 
bromoresorcinol-3-methylether, 2-chlorohydroqui 
none-1-methylether, 2-chlorohydroquinone-2- 
methylether, 5-chlororesorcinol-1-methylether, i 
naphthol, 2-naphthol, 2-methyl-1-naphthol, 3-methyl 
1-naphthol, 4-methyl-1-naphthol, 7-methyl-1-naph 
thol, 3,6-dimethyl-1-naphthol, 3,7-dimethyl-1-naph 
thol, 4,6-dimethyl-1-naphthol, 4,7-dimethyl-1-naph 
thol, 6,7-dimethyl-1-naphthol, 4-methoxy-1-naphthol, 
5-methoxy- 1-naphthol, 6-methoxy-1-naphthol, 7 
methoxy-1-naphthol, 8-methoxy-1-naphthol, 2-chloro 
1-naphthol, 3-chloro-1-naphthol, 4-chloro-1-naphthol, 
5-chloro-1-naphthol, 7-chloro-1-naphthol, 8-chloro-1- 
naphthol, 2,3-dichloro-1-naphthol, 2,4-dichloro-1- 

5,7-dichloro-1-naphthol, 5,8-dichloro-1- 
naphthol, 2-chloro-4-bromo-1-naphthol, 2-bromo-1- 
naphthol, 3-bromo-1-naphthol, 4-bromo-1-naphthol, 
5-bromo-1-naphthol, 6-bromo-1-naphthol, 7-bromo-1- 
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naphthol 8-bromo-1-naphthol, 2-ethyl-4-bromo-1- 
naphthol, 2,4-dibromo-1-naphthol, 1-methyl-2-naph 
thol, 6-methyl-2-naphthol, 1,4-dimethyl-2-naphthol, 
3,6-dimethyl-2-naphthol, 3,7-dimethyl-2-naphthol, 
6,7-dimethyl-2-naphthol, 1-chloro-2-naphthol, 3 
chloro-2-napthol, 4-chloro-2-naphthol, 5-chloro-2- 
naphthol, 6-chloro-2-naphthol, 7-chloro-2-naphthol, 
8-chloro-2-naphthol, 1,3-dichloro-2-naphthol, 1,4- 
dichloro-2-naphthol, 1-bromo-2-naphthol, 3-bromo-2- 
naphthol, 4-bromo-2-naphthol, 5-bromo-2-naphthol, 
6-bromo-2-naphthol, 7-bromo-2-naphthol, 8-bromo-2- 
naphthol, 1-methyl-6-bromo-2-naphthol, 1-ethyl-6- 
bromo-2-naphthol, 1,6-dibromo-2-naphthol, 3,6- 
dibromo-2-naphthol, 3,7-dibromo-2-naphthol and 4,6- 
dibromo-2-naphthol. 
For the preparation of the novel compounds of for 

mula I, wherein the substituent Z and/or Z signifies a 
-SO-R1, radical, sulfinates are employed, preferably 
Zinc sulfinates of the formula Zn (SO-R). They 
allow the introduction of, for example, the following 
radicals: methylsulfonyl, chloromethylsulfonyl, ethyl 
sulfonyl, 2-chloroethylsulfonyl, n-propyisulfonyl, iso 
propylsulfonyl, n-butylsulfonyl, isobutylsulfonyl, sec.- 
butylsulfonyl, n-amylsulfonyl, isoamylsulfonyl, n-hexyl 
sulfonyl, cyclohexylsulfonyl, benzylsulfonyl, phenylsul 
fonyl, 2,4-dimethylphenylsulfonyl, 4-methylphenylsul 
fonyl, 4-methoxyphenylsulfonyl, 4-chlorophenylsulfo 
nyl, 4-chloro-3-methylphenylsulfonyl and 4-bromo 
phenylsulfonyl. 
The compounds of the present invention are valuable 

intermediates, in particular for the preparation of dye 
stuffs, preferably of azo dyestuffs. As far as these azo 
dyes do not contain ionogenic groups, they may be 
employed as disperse dyes for dyeing and printing syn 
thetic hydrophobic fiber material, whereas those azo 
dyes which do contain ionogenic groups are suited for 
dyeing and printing cotton, wool, silk, polyamide and 
modified polyacrylonitrile. 
Moreover, the compounds of the present invention 

are valuable pest control agents - in particular if they 
are employed as insectizides - as well as valuable 
pharmaceuticals, above all if they are employed as 
analeptics, analgetics and diuretics. 
Azo dyes containing the compounds of the present 

invention may be prepared, for instance, by diazotizing 
a diazotizable aromatic amine and coupling it with a 
compound of the present invention. The diazotization 
and the coupling are carried out in the usual manner. 
According to the respective initial products employed, 
this working method leads to the preparation, for in 
stance, of disperse dyes, reactive dyes, cationic dyes or 
acid dyes. All of these azo dyes exhibit outstanding 
tinctorial properties, in particular a high coloring 
strength and a very good fastness to light, perspiration, 
water, sea water, alkalies and to washing. The disperse 
dyes distinguish themselves above all by an excellent 
fastness to dry-heat pleating and setting, ozone, water 
gas fading and to rubbing, by a high resistance when 
Subjected to various permanent press treatments and 
by a good covering power even when applied onto 
textured polyester materials. The reactive dyes distin 
guish themselves in particular by an even color depth 
obtained in the different setting processes. The azo 
dyes mentioned hereinbefore are suited for dyeing and 
printing textile materials according to various known 
processes. The preparation of the dyes as well as their 
application for dyeing and printing are described in 
Examples 15 - 19. 

In the following examples, "p.b.w..' means parts by 
weight. 
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16 
EXAMPLE 

To a composition of 320 p.b.w.. ethyl alcohol and 
83.7 p.b.w. 2,6-dichloro-3-cyano-4-methylpyridine, 
which are placed in an autoclave, there are added 51.0 
p.b.w.. liquid ammonia and subsequently the reaction 
liquid is heated for 18 hours at 200°C. After cooling, 
the ethyl alcohol is then distilled off, the residue agi 
tated with 300 p.b.w.. water, drawn off, washed with 
water and dried. The resulting 2,6-diamino-3-cyano-4- 
methylpyridine having the formula 

CH3 
N-CN 

! - 
HN 1-N1)He 

may be purified by crystallization from ethyl alcohol. 
Analysis: CHN - Calculated: 37.8% N Found: 

37.4% N. 

EXAMPLE 2 

A solution of 400 p.b.w.. ethyl alcohol, 93.0 p.b.w. 
2,6-dichloro-3-cyano-4-methylpyridine and 274.0 
p.b.w. diethylamine is agitated 24 hours at 50°C. Upon 
cooling of the reaction solution, the resulting 2-chloro 
3-cyano-4-methyl-6-diethylaminopyridine of the for 
mula 

H3 
n CN 

Cl 

is crystallized out. The pyridine derivative is then 
drawn off and washed on the suction apparatus first 
with 100 p.b.w.. ethyl alcohol and subsequently with 
500 p.b.w.. water. The substance is analytically pure. Its 
constitution, i.e., the exchange of the 6-position halo 
gen atom in the 2,6-dichloro-3-cyano-4-methylpyridine 
against the diethylamino group was assured by NMR 
absorption analysis. 

Analysis: CHCIN - Calculated: 18.8% N, 15.7% 
Ci. Found: 18.5%, 15.7% C. 

EXAMPLE 3 

The mixture of Example 2 is agitated in an autoclave 
for 12 hours at 150°C. Upon cooling, the ethyl alcohol 
is then distilled off and the residue agitated with 50 
p.b.w.. water and 245 p.b.w.. soda lye, 33 Be. The re 
Sulting 2,6-bis-(diethylamino)-3-cyano-4-methylpyri 
dine of the formula 

CH3 
S-CN 

H52 N. N1 <'s 
HC21 ce 

is an oil which is isolated with ether. It may be purified 
by vacuum distillation. 
Analysis: CHN - Calculated: 21.5% N, Found: 

21.5% N. 
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EXAMPLE 4 hours at 200°C. Upon cooling to room temperature, the 
Introduced into 200 p.b.w.. methyl alcohol while resulting 2,6-bis-(monomethylamino)-3-cyano-4- 

cooling were 3.7 p.b.w.. sodium. Added to this sodium methylpyridine having the formula 
methyl solution then were 33.5 p.b.w. 2-chloro-3- 5 
cyano-4-methyl-6-diethylaminopyridine and subse- GE 
quently the reaction solution was heated to the point of CN 
boiling for 24 hours. Then the methyl alcohol was dis 
tilled off, the residue taken up with 100 p.b.w.. water, 10 NR-CH 
drawn off, washed with water and dried. The resulting EC-HN d 
2-methoxy-3-cyano-4-methyl-6-diethylaminopyridine 
of the formula is drawn off, first washed with isopropyl alcohol, then 

H with water and dried. It may be purified by crystalliza 
15 tion from isopropyl alcohol. 

HC N-CN Analysis: CHN- Calculated: 31.8% N, Found: 
5YN-Neoch 32.0% N. 

1. 3 
Fiscs EXAMPLE 8 

may be purified by recrystallization from methanol. 20 A composition of 200 p.b.w.. ethyl alcohol, 83.7 
Analysis: CHNO - Calculated: 19.2% N, 14.2% p.b.w. 2,6-dichloro-3-cyano-4-methylpyridine and 180 

-OCH. Found: 19.0% N, 13.8% -OCHs. p.b.w.. 3-methoxypropylamine-(1) is heated in an auto 
clave for 18 hours at 180°C. Upon cooling, the ethyl 

EXAMPLE 5 alcohol is distilled off, the residue is stirred with 100 
A composition consisting of 432 p.b.w. n-propyla- 25 p.b.w.. water with the addition of 150 p.b.w.. soda lye, 

mine and 187 p.b.w. 2,6-dichloro-3-cyano-4-methyl- 33Be, drawn off, washed with water and dried. The 
pyridine is agitated in an autoclave for 2 hours at resulting 2,6-bis-(3'-methoxy-n-propylamino)-3- 
100°C. Upon cooling, the reaction liquor is decom- cyano-4-methylpyridine having the formula 

C 
CN 

also NH-CH-CH-CH-OCH Eco-EC HC-EC 2Y-2W2 3 
posed in water, the resulting 2-chloro-3-cyano-4-meth- 35 may be purified by vacuum distillation. 
yl-6-n-propylaminopyridine having the formula Analysis: CHNO - Calculated: 19.2% N, 

Found: 19.6% N. 

CH 
N-CN 40 

HC-HC-HC-HN NaCl EXAMPLE 9 
A composition consisting of 100 p.b.w.. morpholine 

and 37.4 p.b.w. 2,6-dichloro-3-cyano-4-methylpyridine 
4s is heated for 30 minutes at 130°C. The reaction melt is Analysis: CHCIN - Calculated: 20.1% N, 16.7% then decomposed on ice the residue is drawn off, 

Cl. Found: 20.3% N, 17.0% Cl. washed with water, and dried. The resulting 2,6-bis 
EXAMPLE 6 (morpholino)-3-cyano-4-methylpyridine having the 

formula 

50 

is drawn off and washed with water. It may be purified 
by recrystallization from ethyl alcohol. 

A composition of 100 p.b.w.. 3-dimethylamino 
propylamine(1) and 41.8 p.b.w. 2-chloro-3-cyano-4- 
methyl-6-n-propylaminopyridine are agitated for 2 
hours at 140°C. The reaction melt upon cooling is S 
stirred with water, the residue is drawn off and washed 
with water. The resulting 2-(3'-dimethylamino-n- 
propylamino)-3-cyano-4-methyl-6-n-propylaminopyri- 55 6ay B p 
dine having the formula N/ 

CE 
3 CN 
N 

-CH3 HC-H C-C-BN NH-CH-CH-CH-N 2Y-2 2 2 YCE 

may be purified by crystallization from ethyl alcohol. may be purified by crystallization from ethyl alcohol. 
Analysis: CushasN - Calculated: 25.4% N, Found: 65 Analysis: CshoNO, - Calculated: 19.4% N, 

25.2% N. Found: 19.7% N. 

EXAMPLE 7 EXAMPLE 10 

Introduced into a solution of 155 p.b.w.. monometh- There are introduced 37.2 p.b.w. 2,6-dichloro-3- 
ylamine in 1000 p.b.w.. isopropylalcohol are 187 p.b.w. cyano-4-methylpyridine into 150.0 p.b.w.. aniline. This 
2,6-dichloro-3-cyano-4-methylpyridine. Subsequently, reaction solution is then heated for 24 hours at 150°C. 
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and subsequently decomposed in 1,000 p.b.w.. ice with Analysis: CHNO - Calculated: 15.7% N, 34.8% 
the addition of 350 p.b.w. crude hydrochloric acid (D -OCH. Found: 15.5% N, 34.2% --OCH 
F 1. 153). The resulting 2,6-bis-(anilino)-3-cyano-4- EXAMPLE 12 
methylpyridine having the formula 

5 There are introduced 27.9 p.b.w. of 2,6-dichloro-3- 
cyano-4-methylpyridine into a sodium ethylate solu 
tion, which had been prepared from 80 p.b.w.. ethyl 

n alcohol and 3.8 p.b.w.. sodium. Subsequently, the reac 
tion solution is heated to the point of boiling for 24 

10 hours. The ethyl alcohol is then distilled off, the residue 
is stirred with 100 p.b.w.. water, and the resulting 2 

- chloro-3-cyano-4-methyl-4-ethoxypyridine having the 
formula 

may be purified by crystallization from ethyl alcohol. 15 
Analysis: C19H16N4 - Calculated: 18.7% N, Found: 

18.5% N 

EXAMPLE 11 

Introduced into 80 p.b.w.. methyl alcohol are 7.6 
p.b.w.. sodium during cooling, then there are added 
27.9 p.b.w. 2,6-dichloro-3-cyano-4-methylpyridine to 
this sodium methylate solution and subsequently the 
reaction solution is heated to the point of boiling for 24 
hours. Then the methyl alcohol is distilled off. The 
residue is taken up with 100 p.b.w.. water, drawn off, 
washed with water and dried. The resulting 2,6-dime 
thoxy-3-cyano-4-methylpyridine having the formula 

20 

is taken up with ether. It may be purified by vacuum 
distillation. 

Analysis: CHCINO - Calculated: 14.3% N, 17.8% 
25 Cl. Found: 14.5% N, 17.6% Cl. 

In the following table there are presented further 
pyridine compounds prepared in accordance with the 
herein described process: 

H 30 
CH 

CN 
1. n 

Hsco YN1 och 3 35 1. 

may be purified by recrystallization from methyl alco 
hol. or tautomeric formulae. 

Empirical Cad. Found 
No. Z Z. Formula N% N7% 

1. -NHCHCH, -NHCHCH CHN 27.5 27.5 
2. -NHCHCHOH -NHCHCHOH CHNO, 23.7 24.0 
3. -NHCHCHOCH -NHCHCHOCH Caha,NO, 21.2 2.0 
4. -NHCHCHCN -NHCHCHCN Cish Na 33.1 33.5 
5. -NHCHCHCH -NHCHCHCH Cushao N. 24.1 24.6 

CH CH 
6. -NH-CH1 -NH-CH1 Cahon 24, 24.4 

N N CH CH 
7. -NH-(CH),CHOCH -NH-(CH),CHOCH a CishNO, 9.2 19.0 
8. -NHCHCH=CH, -NHCHCH=CH, CahisN. 24.6 24.2 
9. -NH-CH(n) -NH-CH(n) CHN 215 21.8 

10. -NH-CH(sec) -NH-CH(sec) Cish N 215 21.3 
CH-CH CH-CH 

ll. -NH-CHC -NH-CH3 CHN 19.4 9.8 
CH-CH CH-CH 

12. -NH-CH(iso) -NH-CH(iso) CHN 194 19.6 
13. -NH-CH a(n) -NH-CH(n) Cisha,N. 7.7 18.1 

14. -N-(e) -n-G) C19H2N. 7.9 7.5 

5. -NH-CH,-(y -n-ch,-(y C2HN 17, 17.5 

16. -N-ch-ch;K) -N-ch-ch() Cah.N. 57 5.5 

17, -NH ( ) -NH ( ) CHzoN 4.0 14.3 
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2O2. 

2O3. 

204. 

205. 

206. 

207. 

208. 

209. 

210. 

211. 

212. 
213. 
214. 

215. 

216. 

217. 
218. 
219. 

220. 

221. 

222. 
223. 
224. 

225. 

226. 
227. 
228. 
229. 
230. 
23. 
232. 
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- 7 V -NH-CH ch,-6) N 

- NH- CHCH N 

-NH-HC-CH 
2 HC CH 

M / 
S 
O, 

r 

F 
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-continued 

-NH-CH 

-NH-CH 

-NH-CH 

-CH 
NCH, 

-N H O 

CH -NH-N1 
CH 

-NH-CH 

-CH 
NCH, 

-N H O 

-OH 
-OCH 
-CN 

-OH 
-O-CH 
-S-CH(n) 

-CN 

-OH 
-OCH 
-SCH 

-Cl 

-CN 

-OCH 
-SO2-CHs. 
-NH-CH 
-NH-CH(n) 
-NH-CHa(n) 

36 

Empirical 
Formula 

Cs H1Ns 

CHNs 

CahisNOS 

CishNOS 

CHN 

ChisNs 

CoH2NO 

CHClNa 

CHNO 
CHNO 
CHN 

CHNO.S 

CH.ClNa 

CHNO 
CH NO 
CH2NaS 

CahuiclNs 

CHN 

Cah NaO 
C4HaNaO 
CHNS 

CHCN, 

CoHoN 
CHNO 
CHNO 
CH5NaOS 
CoH4N 
ChiaN. 
Cushi-N. 

Cald. 
N% 

26.2 

26.2 

20.0 

19.0 

6.7 

22.7 

24.1 

23.0 

20.2 

16.9 

18.2 
17. 
25.0 

11.4 

16.3 

17.3 

23.9 

18.7 
17.6 
6.5 

21.5 

30. 
23.7 
22.0 
6.6 
255 
25.7 
2.5 

Found 
N% 

260 

26.6 

20.5 

8.7 

17.1 

22.2 

24.5 

23.5 

20.5 

1.2 

16.0 

18.0 
16.0 
21.8 

17.0 

24.3 

8.5 
17.3 
16.0 

2.0 

30.5 
23.4 
22.3 
7.0 

29.1 
26.2 
21.8 
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-continued 

Empirical Cald. Found 
No. Z Z. Formula N N. 

CH 
233 -NC N C15H2N. 27 2.5 

CH 

234. -ni-'-() Cushi N. 21, 20.7 

235 A F -NK) Cushin 22.2 22.6 

236. f -NK) C19HN 18.5 18.9 

237, h sh CHNO 29 2.5 
HC C-CH-NH 
\ / 
O 
CH 

238, F -N1 Cushaon 24. 23.8 n 

CH SeHCN 1 3. 2 2 

239. - N- -N1 CHNO 256 - 26.0 
CH NCHCH-OH 

240. -NG) CHN 24.3 245 

CH V e 3. 

241. -N- - N H N-CH CHNs 27.0 274 
CH \/ 

CHs. 
242. F -NH-N1 Caha Ns 28.3 27.9 

sa CH 
-CH3 

243. -NHCHCHCHN Chans 26.8. 26.6 
NCH, 

FF CHCH-OH 
244. -N- CazoNO, 21.2 2.6 

O-CH 
-C2Hs 

245. -N. -Cl CHCN 18.8 18.5 
CHs 

246. F -CN CH4N 26.2 26.6 
247. -OH CHNO 20.5 . . 20 
248. 1. -OCH CHNO 9.2 19.0 
249. -SCH CaNS 6.8 17.2 

C.His 
250. -N. -SO2-CH(n) CHNSO, 13.6 13.5 

CH 
-Cahs 

25. --N -NH-CH CHN 25.7 255 NC, H, 
252. -NHCHCHCHOCH CHNO 20.3 20.0 

253. -N-G) CH5N 9.6 9.5 

254. --,-() Cisha,N4 9.0. 19.4 

255. -NK) CHN 20.0 20.2 

256. - N H ) Cush'N 20.6 2.0 

F CHs 
257. -NH-N- Cushi Ns 28.3 28.0 

CH 
-CH3 

258. -NHCHCHCHN Cish Ns 24.2 24.5 
NCH, 
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-continued 
Empirical Calc. Found 

No. Z Z2 Formula N% N9. 

CH CH. 
259. -NC 2 5 N-' CHNO 22.6 22.2 

CH NOCH 
CHCHCN 

260. -N- -OCH CahenO2 2.5 2.3 
CHCHOH 

N 
26. -N H O CHNO. 22.2 22.6 

CHCH,OH 
262. -N. -NH CHNO. 23.7 23.4 

CHCHOH 
CHCHOH CH. 

263. -NC 2- : R2 --" Cah.N.O. 21.2 21.5 
CHCHOH NCH, 

264. -NK) CHNO, 17.9 18.2 

-CHCHCN 
265. -N. -OCH CHNO 26.0 26.3 

CHCHCN 
CH 

266. --" Cushians 29.8 29.5 
NcH. 

-CH3 
267. -N. -NH CHNO 27.2. 27.5 

CHCHOH 
268. -NH-CH CHNO 25.5 25.8 

269. -N-c-(...) CHNO 23.2 23.7 

270. -NK) CHNO 19.9 19.5 

l-CH3 
27. F -NH-N CHNO 28.1 27.8 

NCH, 
-Cah (iso) 

272. -N. -NHCHCHCHOCH CHNO, 13.8 4.2 
CHCHOH 
-CH(n) 

273. -N- -NH-CH CHNO 2.4 21.0 
CHCHOH 

-CH g(n) M 
274. -N. -N H O CH2N4O, 7.6 8.0 

CHCHOH V/ 
CH(n) CH - Y - 4 g. 3 

275. -N- -NHCH, CH,N3 CHNO 21.9 2.7 
CHCHOH CH 

276. -N -NH-CH CHNO 94. 9.0 
CHCHOH 

277. -N -N-(e) CHazNO 15.7 16.3 
CHCHOH 

278. --N -NH CHN40 19.9 19.5 
N 
CHCHOH 







No. 

344. 

34S. 

346. 

347. 

348. 

349. 

350. 

35. 

352. 

353. 

354. 

355. 

356. 

357. 

358. 

359. 

360. 

36. 

362. 

363. 

364. 

365. 

366. 

45 

CH 1 

N) 

NH-NG) 

GE 

CH 1V : 
-NHCHCHN 3 

NCH, 
CH -NHCHCHN NCH, 

CH, -NHCH, CHCH.N. 
CH 

CH 
-NHCH, CH, CH,N3 2 is CHs 

-NHCH, CHCH 

NHCH CHCHN H ) 

-NHCHCHCH N H 

NHCH CHCH -NH N-CH 

-NH-OH 
CH -N1 

NoCH, 
N -CH,CH-OH 

NocH, 

OCHCH 
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-continued 

-NH-CH 

-CH3 
CH 

-NH-CH 

CH -N1 
NCH, 

-NH-CH 
CH 

-N 1. 

NCH, 

CH 1Y 3 

-NN CH 
-NH-CH 

-NHCHCHOH 

-NH-CH 

-NHCHCHOH 

-NH-CH 

-NH-CH 

-NH-CH 

-NH-CHa 

-NH-CH 

-NH-CH 

-NH-CH 

-NH-CH 

-NH-CH 

-NH-CH 

Empirical 
Formula 

Cs HNs 

CH usN 5 

CHNs 

CHisNs 

CHNs 

Cah.N.O 

CHNs 

CHNO 

C ish Ns 

CHNsO 

CushasNs 

CHN O 

Cahias Ns 

Cushans 

CushasN 

CHNO 

CHNO 

CHNO 

CHNO 

C ahon O 
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Cad. 
N. 

26.2 

24.9 

28.9 

27.3 

30.3 

28.6 

27. 

28.4 

26.8 

30.1 

24.1 

28.4 

25.3 

25.5 

24.1 

24.3 

25.7 

27.8 

31.5 

27.2 

25.5 

19.8 

22.6 

Found 
Na 

26.6 

25.5 

29.0 

27.5 

31.6 

29.0 

26.8 

28.6 

27.0 

29.5 

24.6 

29.0 

25.5 

26.0 

23.7 

25.0 

26.0 

27.5 

31.9 

27. 

25. 

9.2 

23.0 







No. Z 

435. 

437. "OC 
CHCHN 

438. Ff 

439. 

440. -NH C 

44. -i. C 
442. 

443. F 

444. NH O C 
S 

In the following table are presented further pyridine 
compounds prepared in accordance with the process of 
this invention: 

S1 
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-continued 

-OCH 

-NH-CH 

"OC 
CHCHN 

CH 

CH3 

Empirical 
Formula 

CHN t 

Cash;N 

Cash;NO 

CashasN, 
CH4N 

CHas N7 

CHCINO 

Ca2N O 

CHN O 

Cashaa NS2 

S2 

Cald. 
N 

17.0 

6.3 

19. 

18.9 

50 

14.5 

3.4 

12.7 

Found 
N. 

17.2 

66 

98 

18.1 

54 

15.0 

13.7 

2.5 

or tautomeric forms. 60 

Empirical Cald. Found 
No. Y Z Z. Formula N% N7. 

445. -H -NH -Cl CHNC 20. 20.7 
446. -H -NH -NH CHN 34. 33.6 
447. -H -NH --OH CHNO 22.6 22.8 

  





No. 

481 

482. 

483. 

484. 

485. 

486. 

487. 

488. 

489. 
490. 

49. 

492. 

493. 

494. 

495. 
496. 

497. 

498. 

499. 

500. 

50. 

502. 

503. 

504. 
505. 
506. 

QCH 

Cl 

H 

CH3 y 
H3 

CH-N O -ch 2 

- CHCH-N H ) 

CH, CH-N 

-COOCH 
-COOCH 

-COOCH 

-COOCH 

-COOCH(n) 

-COOCH(n) 

-COCH 
-CO-CH=CH 

-CO-CHa(n) 

-co-GE) 

-CO-NH 
-CO-NH 
- CO-NH 
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-NH 

-NH-CH 

-NH-CH 

-NH 

-CHa 
CH 

-NH-CH 

-NH-CH 

-NH-CH 
-NH-CH 

C 2h5 
-N3 CHs 
/- 

- N H O 

-NHCHCHOH 

-NHCHCHCH 
-NH-CH 
-NH-CH 

-NH-CH 

-NH-CH 

-NH-CH 

-NH 

-NH-CH 
-CH3 
CH 

-NH-CH 

-NH 
-NH 
-NH 
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-continued 

Z. 

CH 
/ 

-O-CH-C=CH 

CH -S-CH1 
NCH, 

CHa 
NCH, 

-NH-CH 

CH -NHCH, CH,N NCH, 
-NH-CH 
-NH-CH 

CH 
-N C 

CH 

F. 

-NH-CH 

-N H O 
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Empirical 
Formula 

CHNO 

CHNOS 

CoHgClNS 

CHCl, NS 

CHNO 

CHNO 

C sheen 4. 

CoHisNaO. 
CHNO, 

CHzoNaO2 

CH2NaOa 

CushasNaO. 

CHNO, 

CoH5NaO 
CHNO 

CHNO 

CH5NO 

CH 1N O 

CHNO 

CHNO 

CHNO 

CHNO, 

CHCINO 
CHNO 
CHNO 

Cald. 
N7. 

1.0 

97 

7.9 

6.9 

23.7 

9.2 

21.4 

22.6 

13.7 

5.0 

13.5 

54 

2.7 
20.5 

15.2 

5.3 

S.6 

18.5 

16.5 

14.8 

13.5 

Found 
N% 

10.5 

9.5 

83 

6.8 

23.9 

19.7 

21.6 

22.2 

20.3 
18.5 

4.0 

14.8 

13.8 

50 

2.5 
20.7 

15.3 

15.5 

15.8 

18.3 

16.7 

4.6 

3.2 

22.8 
34.2 
24.7 













No. 

61. 

62. 

63. 

614, 

615. 

616. 

617. 

68. 

69. 

620. 

621. 

622. 

623. 

624. 

625. 

626. 

627. 

628. 

-CH(sec 

-CH(sec 

) 

-CH(iso) 

-CH(tert) 

-CH(iso) 

-CH=CH 

-CH=CH-CH 

-CHCH,N- 

-CHCHCN 

-CHCHOCH 

- CH ch 

- CHCH 

-G) 

-(y 

-GE) 

-GE) 
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-COOCH 

-SO-NH 

-CH 

-CH 
-CHCHN NCH 

-CO-CH 

-CO-NH 

-CH-OCH 

-CO-NH 

-CO-CH 

-CO-NH 
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-continued 

-NH-CH 

CH -N3 CHs. 

-NHCHCHOCH 

-NH-CH 

-NH-CH 

-NH-CH 

-N. H. O. 
V/ 

-NHCHCHCH 

-NH(CH)-OCH 

-NH 

-SOCHCHOCH 

-NH-CH 

-NH-CH 

-SCHCHOCH 

-NH (CH)a-OCH 

CHs 
-N3 C.His 

-NH 

- Soch, -)-CN 

-NH-CH 

- CHa 
NCH, 

68 

Empirical 
Formula 

CoHaNS 

CHNOa 

C4HaNaOS 

Cush.N.O.S 

CHaNaOs 

CoHoNOS 

CH2N. 

CHNO 

CHNOS 

Can HaN.O. 

Ca H aNO 

CHNO 

Cagna 

C.HaNaOS 

Cash NaOS 

CHNO 

Cald. 
N? 

17.9 

15.5 

4.5 

12.8 

14.5 

13.8 

14.7 

22.4 

22.1 

8.6 

15.4 

8.7 

17.9 

2.5 

10.3 

0.4 

26.2 

24.6 

Found 
N. 

7.6 

6. 

14.2 

12.2 

14.3 

14.2 

5.2 

22.8 

22.5 

8.9 

15.6 

18.5 

7.6 

2.7 

0.7 

0.6 

26.8 

25.0 
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Empirical Cald. Found 
No. X Y Z Z2 Formula N2. N? 

629 N- -CO-NH -NHCHCHOCH C.H.N.O.S. 20.0 20.3 
CH 

N / 
S 

NN 
630. C- -CO-NH -NH. --OH CHNOS 19.6 9.4 

S / 

In those instances in the foregoing tables where only EXAMPLE 1.5 
one value is presented for Z and Z, this means that Z. 
and Z are equal. 

EXAMPLE 13 

There are allowed to run 100 p.b.w. 3-methoxy 
propylamine into a suspension of 93.0 p.b.w. of 2,6- 
dichloro-3-cyano-4-methylpyridine in 200 p.b.w.. ethyl 
alcohol for 2 hours at 20°C. This product is then agi 
tated at room temperature for 18 hours. Then the re 
sulting 2-chloro-3-cyano-4-methyl-6-(3'-methoxy 
propylamino)-pyridine of the formula 

n CN 

e 
N HCO-H C-H C-H C 2 HC HC C 3 

is drawn off, washed on the suction apparatus first with 
120 p.b.w.. ethyl alcohol and subsequently with water. 
The substance is analytically pure. 

Analysis: CHClNO - Calculated: 17.6% N 
14.6% Cl. Found: 17.9% N, 14.4% Cl. w 

EXAMPLE 1.4 

Introduced into 1000 parts by weight methyl alcohol 
during cooling are 25.3 p.b.w.. sodium. Added to this 
Sodium methylate solution are 215 p.b.w. 2-chloro-3- 
cyano-4-methyl-6-(3'-methoxypropylamino)-pyridine, 
and subsequently the reaction solution is heated to the 
point of boiling for 24 hours under reflux. Then the 
methyl alcohol is distilled off and the residue stirred 
with water. The resulting 2-methoxy-3-cyano-4-meth 
yl-6-(3'-methoxypropylamino)-pyridine of the formula 

1. 

HCO-H2C-H2C-HC-HN N 2 OCH3 

is an oil, which is isolated with ether. It may be purified 65 
by vacuum distillation. 
Analysis: C12H1N3O - Calculated: 17.9% N, 26.4% 

-OCHs. Found: 18.1% N, 26.1% -OCH 

25 

30 

a. 13.8 p.b.w. 4-nitraniline are diazotized at 0° to 
+5°C. in 300 p.b.w. of water to which 36.0 p.b.w. hy 
drochloric acid of 30% have been added, with a solu 
tion consisting of 7.7 p.b.w.. sodium nitrite in 50 p.b.w. 
of water. The filtered diazo solution is allowed to run 
into a solution of 500 p.b.w. of water, 25.0 p.b.w. hy 
drochloric acid of 30 % and 32.2 p.b.w. 2.6-bis-(3'- 
methoxy-n-propylamino)-3-cyano-4-methyl-pyridine, 
whereby the reaction temperature is maintained during 
the coupling at 0 to -5°C. by the addition of 500 parts 
of ice. The pH value of the batch is neutralized by the 
introduction of a solution of 65.2 p.b.w.. sodium acetate 
in 200 p.b.w. of water, whereupon the coupling is 
quickly completed. The dyestuff being formed is then 
sucked off, washed with water until neutral and dried. 

b. 1.0 g of the dyestuff thus obtained which has the 
following formula 

HCO-H2C-HC-HC-HN 

45 

50 

55 

60 

CH 
N-CN 

N2–NH-CH-CH-CH-0CH. 

is finely dispersed and introduced while stirring into 
2000 g. of water. This reaction mixture is adjusted to a 
pH value of 5-6 by the addition of acetic acid and then 
admixed with 4 g. ammonium sulfate and 2 g of a 
commercial dispersing agent on the basis of a naphtha 
lenesulfonic acid/formaldehyde condensation product. 
i00 g of a polyester fabric on the basis of polyethylene 
glycolterephthalate are introduced into the dye liquor 
thus obtained and dyed for 1 % hours at 130°C. After 
subsequent rinsing, reductive aftertreatment with an 
alkaline sodium dithionite solution of 0.2% during 15 
minutes at 60-70°C., rinsing and drying, one obtains 
a deep reddish orange dyeing which shows very good 
fastness properties. 

EXAMPLE 6 

a. 16.3 p.b.w. 2-cyano-4-nitraniline are diazotized at 
15°C. in 100 p.b.w.glacial acetic acid, with 34.2 p.b.w. 
nitrosylsulfuric acid of 41.3%. The limpid diazo solu 
tion is then allowed to run into a suspension of 25.8 
p.b.w. 2-methoxy-3-cyano-4-methyl-6-(3'-methoxy 
propylamino)-pyridine and 66.0 g. sodium acetate in 
160 p.b.w. ethanol. During the coupling the reaction 
temperature is maintained at 0 to +5°C. by cooling 
from the outside. When the coupling is completed, the 
dyestuff being formed is sucked off, washed first with 
ethanol, then with water and dried. 
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b. 30 p.b.w. of the dyestuff thus obtained (related to 
1000 p.b.w. of the printing paste) which has the for 
mula 

CE 3 oan-()- t 
Na OCH 

are incorporated in a finely dispersed form into a print 
ing paste containing 45.0 p.b.w. carob bean meal, 6.0 
p.b.w.. 3-nitrobenzenesulfonic acid sodium and 3.0 
p.b.w. citric acid. When this printing paste is applied 
onto a polyester fabric one obtains after printing, dry 
ing and setting on the thermosetting stenter during 45 
seconds at 215°C., rinsing and working up as described 
in the above Example 15(b), a full reddish orange print 
which has very good fastness properties. 
The dyestuff yields when printed onto a triacete fab 

ric and if it is employed in the form of the above print 
ing paste and the printed fabric, after drying, is steamed 
for 10 minutes at a pressure of 2.5 atmospheres, rinsed, 
soaped, rinsed again and dried, a full reddish orange 
print having also very good fastness properties. 

EXAMPLE 1 7 

a. 29.7 g. 4-6-sulfatoethylsulfonyl-aniline-2-sulfonic 
acid are pasted up with 400 c.c. water, admixed with 25 
c.c. 10 normal hydrochloric acid and diazotized by the 
addition of 100 c.c. 4 normal sodium dithionite solu 
tion. The reaction temperature is maintained at 0 to 
+3°C. by the addition of about 400 g. ice. The excess 
sodium, if any, is destroyed with little amidosulfonic 
acid and the diazo compound is added to a suspension 
of 14.8 g. 2.6-diamino-3-cyano-4-methyl-pyridine in 
200 c.c. water to which 12.5 g. sodium bicarbonate 
have been added. The precipitated dyestuff is sucked 
off, and dried in vacuo. The reactive dye thus obtained 
has the following formula: 

CH 
a a c CaN H0-S O CH2 CH2 S0 NN 

HN Na-NH2 
S0. 

b. A mixture of mercerized or alkalized cotton is 
printed with the following printing paste: 

50 g. of the above dyestuff 
100 g. urea 
370 g. hot water 
450 g. alginate thickener 
20 g. sodium bicarbonate 
10 g. sodium salt of the m-nitrobenzenesulfonic acid 

1000 g. 

The print may be fixed either by steaming at 103 to 
105°C. or by dry heating. In both cases the fabric is 
subsequently rinsed and soaped. The full greenish yel 
low print thus obtained has very good fastness proper 
ties. 
Cationic azo dyes suited for dyeing and printing poly 

acrylonitrile and modified polyester fibers may be pre 
pared according to the following Example: 
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EXAMPLE 1.8 

a. 4.57 p.b.w. 4'aminophenacyltrimethyl-ammonium 
chloride are dissolved in 20 p.b.w. of water and 7 p.b.w. 
concentrated hydrochloric acid, and diazotized at 0° 
5°C. with 4 p.b.w. 5 normal sodium nitrite solution. 
When the diazotization is completed, 3.52 p.b.w.. 3 
cyano-4-methyl-2.6-bis-methylamino-pyridine, dis 
solved in 10 p.b.w.glacial acetic acid, are added to the 
diazo solution and the reaction mixture is stirred at a 
pH value of 3 - 5 until the coupling is completed. 
The dyestuff is precipitated by the addition of sodium 

chloride of 10%, sucked off and dried. It has the fol 
lowing formula: 

69 O CH 

(CH),N-CH2- -(-)-N-N NCN 
HN-Na-NH 

Ced CH, bH, 
b. 1 g of this dyestuff is pasted up with 2.5 g. acetic 

acid of 50 % and dissolved in 6 l. of water. To this dye 
liquor 1 g. sodium acetate and 10 g. sodium sulfate are 
added. Subsequently, 100 g. of a pre-washed polyacryl 
onitrile staple fiber yarn are introduced into the dye 
liquor which has a temperature of 60°C. This tempera 
ture is slowly raised to 100°C. and dyeing is carried out 
during 1 hour at boiling temperature. Subsequently, the 
temperature is lowered down to 70°C., the treated 
fabric is rinsed and dried. One obtains a clear deep 
orange dyeing with a very good fastness to light and to 
wetting, and a high absorption capacity. 

c. 1 g of the dyestuff is pasted up with 2 g. acetic acid 
of 50% and dissolved in 5l. of water which contains 1 
g. sodium acetate, 100 g. of a pre-washed fabric of acid 
modified polyester fiber are then introduced at 60°C., 
the temperature is slowly raised and dyeing is carried 
out during 1 hour at 115°C. The temperature is then 
lowered down to 70°C. and the fabric is rinsed and 
dried. Obtained is a deep orange dyeing having a very 
good fastness to light and wetting. 
Acid azo dyes which are suited for dyeing wool, silk 

and polyamide may be prepared according to the fol 
lowing Example: 

EXAMPLE 1.9 

a. 27.7 p.b.w. 4'-amino-azobenzene-4-sulfonic acid 
are diazotized in the usual manner and coupled in a 
slightly acid pH range with 23.6 p.b.w. 2.6-(6-hydrox 
yethylamino)-3-cyano-4-methyl-pyridine. The dyestuff 
being formed is salted out by the addition of sodium 
chloride of 10 %, sucked off and dried at 60°C. in 
vacuo. In the form of its free acid it corresponds to the 
following formula: 

CH 
Hoss-( )-N-N-()-- n CN H-1NH 

HOHC-II C CH2 CH OH 2 

b. 1 g of the above dyestuff is pasted up with 25 g. 
cold distilled water and dissolved in 975 g. boiling dis 
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tilled water. The dyestuff solution is admixed with 2 g. 
acetic acid of 50 % and the reaction temperature is 
maintained at 60°C. At this temperature 100 g. of a 
pre-washed fabric of wool, silk or polyamide are intro 
duced and the temperature is slowly raised to 100°C. 
and then maintained for 1 hour at boiling temperature. 
Subsequently, the temperature is lowered down to 
70°C. and the fabric is rinsed and dried. Obtained is a 
deep yellowish red dyeing of high brilliancy and show 
ing a very good fastness to light and to wetting. 
We claim: 
1. A compound of the formula 

E OR2 

wherein X is alkyl having one to six carbon atoms, 
alkenyl having two to six carbon atoms, cycloalkyl 
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having three to eight carbon atoms, phenyl, benzyl or 
phenethyl; Z is 

1 V. 
-NN R 

-NH-ORio O 

Rs and Rs are hydrogen, alkyl having one to six carbon 
atoms, hydroxyalkyl having one to six carbon atoms, 
cycloalkyl having three to eight carbon atoms, me 
thoxyalkyl or ethoxyalkyl having one to six carbon 
atoms in the alkyl moiety, benzyl or phenethyl; Rio is 
alkyl having one to six carbon atoms, benzyl or phen 
ethyl; R is alkyl having one to six carbon atoms and 
R is alkyl having one to six carbon atoms, alkenyl 
having two to six carbon atoms, cycloalkyl having three 
to eight carbon atoms, phenyl, benzyl or phenethyl. 

2. The compounds of claim 1 wherein X is methyl. 
- sk *k ck ck k 

  


